Effects of withdrawal from an escalating dose of amphetamine on conditioned fear and dopamine response in the medial prefrontal cortex.
Neurochemical studies have shown that mesocortical dopamine projections are particularly responsive in aversive situations such as fear conditioning. The present study assessed behavioural and medial prefrontal cortex (mPFC) dopamine responses utilizing in vivo microdialysis during acquisition and expression of a conditioned fear response. In two independent experiments, rats were presented with either two or nine tone-shock pairings during formation of a conditioned fear response. In the second experiment, rats were pre-treated with repeated injections of either amphetamine or saline over a 6-day period and tested during withdrawal. Amphetamine pre-treatment as well as the conditioning procedure itself potentiated an increase in dopamine levels during formation, but not expression of a conditioned fear response. Locomotor activity induced by an amphetamine challenge (1mg/kg) was also enhanced in pre-treated amphetamine compared to saline pre-treated animals (experiment two). However, mPFC dopamine response to amphetamine challenge did not differ between treatment groups. We conclude that while the exact role of mPFC dopamine in behavioural sensitization is yet to be determined, mPFC dopamine release may underlie the increased fear response during acquisition but not expression of fear response.